Introduction tion, and which in retrospect was already present at least at the age of 9 months) was also detected. Urine pH on spot samples was acidic and NH+ 4 excretion Williams' syndrome ( WS) is a multiorgan malforma-(22.3 mmol/dl GFR) was reduced (normal values in tion condition, typically characterized by mental chronic metabolic acidosis>39). The child was started retardation, elfin facies, congenital heart disease, on oral alkali therapy (5 mmol/kg b.w./day, consisting and idiopathic infantile hypercalcaemia [1, 2] .
in a 50% mixture of Na and K citrate salts, and Genitourinary involvement appears to be rather resulting in an increase of K intake of about uncommon, and has been so far restricted to rare cases 25 mmol/day). After 4 months the stones were no of renal artery stenosis, vescicoureteral reflux, bladder longer detected at US scan, hydronephrosis had diverticuli, malformations of the urethra/penis, and receded ( Figure 1c ). Plasma renin and aldosterone hypercalcaemia-dependent nephrocalcinosis [2] [3] [4] [5] [6] .
were increased, fractional excretion of HCO− 3 (with a We describe a 4-year-old male WS patient who had plasma level of 22.5 mmol/l ) was 3.3%, and ammonia a so far undescribed renal involvement, i.e. radiolucent excretion remained low; transtubular K gradient renal stones and tubular resistance to aldosterone, (TTKG ) (7 ) was also low (normal values in non-renal resulting in type IV renal tubular acidosis (RTA). hyperkalemia>10) [7] .
On the basis of all available information, the diagnosis of type IV RTA due to renal tubular resistance Case report to aldosterone was considered. Alkali therapy was changed to Na citrate, 2 mmol/kg b.w./day. Since then, This 4-year-old male was hospitalized for the first time for more than 2 years, stones have not recurred, plasma at the age of 1 month for failure to thrive. A positive bicarbonate and K levels have been normal, but plasma urine colture for Escherichia coli was found and sucrenin and aldosterone have remained increased and cessfully treated. At the same time WS was considered TTKG low. on the basis of multiple dysmorphisms, consisting of elfin facies, stellate iris, hypospadias, congenital heart disease (interventricular septal defect and supravalvu-Discussion lar pulmonary stenosis), and transdiaphragmatic herniation of the intestinal loops into the right thorax. A WS is a genetic disease consisting of a constellation of kidney ultrasound scan and cystography were reported physical and clinical findings, whose list is continuously to be unremarkable. Renal function was normal, expanding in parallel with increasing awareness of this plasma K was increased and plasma Ca was in the condition among physicians, and including 'idiopathic high normal range ( Table 1) .
infantile hypercalcaemia' [8] , supravalvular aortic stenAt 9 months the heart defect and the hernia were osis [9] , characteristic somatic appearance (elfin facies), repaired. At 12 months the patient was again hospitalmental deficiency, stenotic lesions throughout the arterial tree, and malformations/dysmorphisms of the letal, and genitourinary systems [2] . aDuring acidosis; bgrowing children; cin adults; din non renal hyperkalemia [ 7] .
The biological basis of the condition remains additional pathogenetic factor for urine uric acid supersaturation. Alkali therapy resulted in complete dissoluunknown, even though abnormalities have been described concerning the genes encoding for calcitonin tion of stones, an indirect confirmation that they were uric acid stones rather than the far more uncommon and calcitonin gene-related peptide [1, 10] and elastin [11 ] .
type of radiolucent stones 2,8-dihydroxyadenine [13 ] . The acid-base disorder in our patient had the feature Renal involvement includes congenital structural anomalies (ectopy, agenesis, and asymmetry), renal of type IV renal tubular acidosis (RTA), i.e. chronic hyperchloraemic metabolic acidosis, normal to high artery stenosis, nephrocalcinosis, increased medullary echogenicity, proteinuria, and functional impairment plasma K levels, maximally acidic urine, low urine ammonia excretion and normal fractional bicarbonate [3, 4, 6 ] ; in addition, structural anomalies of the upper and lower urinary tract and urinary tract infections excretion after normalization of plasma bicarbonate levels [14, 15] . Other causes of hyperchloraemic metamay also occur [2] .
In our patient the typical hallmarks of WS were bolic acidosis would result in diÂerent biochemical patterns: increased acid output, or base loss through elfin facies, congenital heart disease, mental deficiency, delayed growth, stellate iris, hypospadias and intestinal the gastrointestinal tract would maximally increase urine ammonia excretion [14-16 ], type II (proximal ) hernia. He never presented frank hypercalcaemia. His genitourinary involvement included hypospadias, an RTA would be associated with increased bicarbonaturia at normal plasma bicarbonate levels [14, 15] , and isolated urinary-tract infection episode, and an undescribed association of radiolucent renal stones and type I ('distal') RTA would never be associated with a urine pH lower than a conventional limit of 5.5, chronic metabolic acidosis with distinctive features of type IV RTA. When the child presented at the age of whatever the degree of acidosis [14, 15] .
Type IV RTA usually results either from abnormal 12 months with abdominal pain and haematuria, multiple stones were seen at echotomography but not at production of or tubular resistance to aldosterone [14 ] .
Since plasma levels of aldosterone (and renin) were X-ray films (urography and plain tomography). Normal plasma uric acid levels apparently excluded increased in our patient (almost three times maximal normal levels), some sort of tubular resistance to the major abnormalities of uric acid metabolism, but urine pH was so acidic as to readily account for urine uric hormone has to be postulated. This is supported by the reduced tubular secretory capacity for K, as indiacid supersaturation [12] . Moreover, urinary uric acid excretion (in relation to creatinine excretion; all urine cated by the low TTKG in the presence of hyperkalaemia and hyperaldosteronism [7 ] . However, direct measurement were done in spontaneously voided spot samples, to avoid catheterization) was shown to be evaluation of the tubular response to exogenous mineralcorticoid administration was not performed. increased in the course of follow-up in comparison with adult normal levels, possibly representing Our data do not allow to specify the mechanism(s) of tubular resistance to aldosterone in our patient, increased purine turnover in growing children. Thus, increased uric acid excretion might well have been an which might theoretically result from any of the following: structural abnormality of the collecting tubule, primary defect in electrogenic Na reabsorption, abnormal cellular response to aldosterone receptor activation, or lack of activation of the receptor itself.
In conclusion, our WS patient had an undescribed association of radiolucent renal stones and a type IV RTA secondary to tubular resistance to aldosterone in the absence of GFR impairment. The basis of this tubular defect remains unknown.
